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A model for cash management is presented, which 
attempts to expand on a method suggested by Ronald 
G. Lykins.^ Answers are provided to questions raised by 
the Lykins metjiod by a scries of simple algebraic formulas, 
which can easily be solved by hand calculation. However, 
the tedium of^daily computation makes 4:he use of a com- 
''^'ptrtet virtually mandatory for using the model. 

Lykins postulated two basic premises: 

1. All cash over which the business officer has dis- 
• crctionary investment authority should be consolidated in 

one operating bank account. 

2. Balances sho\vn on the books of*the baok as credited 
to the institution's a«;ount should be kept at the minimum 
required or desired level, regardless of the amount of cash 
balances shown on the books of the institution. 

From the second premise, it can be deduced that an 
institution's books may often show a negative cash balance. 
However, the books of the bank, at all times reflect a posi- 
tive balance in the institution's account. This results from 
the difference between the time checks are issued and the 
time they are presented for payment at the bank. 

Although Lykins explained his method and. analyzed the 
benefits for Ohio University, certain questions remain un- 
answered or the answer is determined by subjective judg- 
ment. Such cfuestions are: Whciv should a short-ternfi cash 
investment be initiated? 'Ho\v much cash shouldbe com- 
mitted? For what period of time should /^CasFO« com- 
mitted? The model presented here is designed to answer 
, these questions. s ' 



1 Ronald G. Lykins,' Studies in Management: "Techniques for 
Improving Cash Managcnnent" (Washington. D.C.: National Asso- 
ciation of^Colleac and University Bu.siness Officers, April 1973.) 
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LimiUttions of the Model 

As with any methodology, this model is subjc^ to limi- 
tations. In certain jurisdictions, the issuer of a check war- 
rants that funds are.on'^deposit to cover the amount of the 
check, at the time it is issued; some persons question the 
legality/ of issuing checks that cause the ledger balance on 
arf instittttron's books to be overdrawn. Or, the institution 
m'ay h'dvc a negative cash book balance at the time of an 
audit; therefore, the model should tiot be used without the*-^- 
concurrence of all interested parties. Or, in smaller towns, 
it is possible that local banks may not be in a position tq . 
offer facilities for short-term investment of cash. Or, it may 
be poHtically inexpedient fOr an institution to consolidate 
bank accounts if a long-term relationship, with several 
banks exists; bank balances must be maintained that are 
large enough to compensate the bank adequately for ac- 
count activity, y 

The mod$U«^esigned ta give answers with a very small 
degree of error for'the current day. The longer the future 
time span, the more the mode) results depend on estimates, 
and this factor should be consideredjn^ relying on the model 
recommendations. Since short-term cash investments are 
' mo'^t rewarjt|ing ipNamounts of $100,000 and above, cash 
flows gencratedM^y some smaller institutions may not be 
suflicicnt to'warrant using the model. 

Methodology t 

The methodology adopted for solving the problem con- • 
sists of a series of formulas that provide the user with the 
following information for the current day and as far into 
the future as the user is able fo make meaningful estimates. 
The mnemonic symbol shown after each item* is the abbre- 
viation used in the formulas and^is more fully explained in 
the section describing model d^elopmcnt. 

Beginning bank baU 
Beginning book balance fcBKBJ 
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Dollar amount of checks paid by the banic (CPD) 
Change in short-term cash investme^its (INV) 

In order to use thfe formulas, the user niust .estimate the 
following data^ for each day. for which a solution is de- 
sired: 

Amount of the regular deposit (DEP) ; 

Amount of the extraordinary deposit (DEE) 

Amount of regular (in the normal course of business) 

checks issued (CIS)" 
Amount of extraordinary checks issued (CIE) 

The reasons for separating both deposits and checks 
issued into' two items are: ( 1 ) to make more meaningful 
the analysis of prior resuHs ;is an aid for future estimates 
and (2) to treat extraordinary checks issued (CIE) differ- 
ently, as they are considered to have no float (that Is, they 
may be expected to be presented for payment at the bank 
on the day of issue). Examples of extraordinary deposits 
would be receipt of a state support check, t^ceipt of a grant, 
or receipt of an insurance recovery. Extraordinary checks 
issued would include payment to a contractofor a disbursc- 
' ment for a short-term cash investment. 

An example of one day's activity only is described in the 
model developtnent; in practice, a similar equation must be 
developed for each day of the year. The numerical value 
shown after the- mnemonic symbol refers to the day of the 
year: for example, BBBOOl is the beginning bank balance 
on January 1; BBB365 is the beginning bank balance on 
^dcember 31, assuming that the year is not a leap yeai. 



Development of the Model 
The first formula is: 



Formula 1: The Basic Formula 

INVOOI = BBBOOl + DEPOOl + DFHOOI - CPDOOI - CON 
where: 

INVOOl is-the additional short-term cash investment 
(or withdrawal from short-term cash invest- 
ment) to be made on January 1 . 

BBBOOl is the beginning bank balance on January 1. 

DEPOOl is the bank deposit (regular) made on Jan- 
uary 1. 

DEEOOl is the bank deposit (extraordinary) made 

on January 1. 
CPDOOI is the dollar amount of checks charged to 

the institution's bank account on January 1. 
CON is the minimum required or desired bank 

balance to be maintained. 

Following the above formula, it appears that cash avai| 
able for investment on January 1 (INVOOl) should be 
equal to the initial bank balance (BBBOOl ), plus any addi- 
tions for the day (DEPOOt and DEEOOl), less any 
charges against the account (CPDOOI), less any balances 
that the business officer should wish to leave on deposit 



for the succeeding day's activity. 

The elements in Formula 1 are determined as follows: 
The amount oj addition to (or .subtraction from) short- 
tefm cash investment (INVOOl) is unknown and is deter- 
mined by solving Formula 1. The beginning bank balance 
(BBBOQl) .is determined by dail/ communication with the 
bank. The regular deposit (DEPOOl) and the, extra- 
ordinary deposit (DEEOOl) are determined from depgsit 
siips for January 1. In many institutions, posting to ac- 
counts follows by several ddys the actual deposit. This has 
no significance in utilizing the model, as the user is con- ' 
cerned solely with the total dollar amount fof the deposit. 
A second unknown in the equation is the amount of checks 
paid by the bank (CPDOOI^)! N^hile this amount cannot 
be determined T?recisely, it is approximated very closely 
by Formula 2. The "minimum bank balance required or 
desired is determined by the bank and the institution; as 
mentioned above. 

Formula 2: Estimating Checks Paid hy Bank 

CPDOOI zr:.10CIS363 + .50 ClS3^4 + .40CIS365 + CIEOOl 

- {CPD365 - J0riS362 - .50 CIS363 - .40CIS364 - CIE365) 

- (CPD364 - .10 CIS361 - .50CIS362 - .40 CIS363 - CIE364) 

- (CPD363 - .10 CIS360 - .50 CIS361 - .40 CIS362 - CIE363) 

where: " . ^ 

C1S360 is the dollar amount of^checks issued 
through ''(regular) each day December 26 through 
CIS365 December 31. * . 

CIE363 is .the dollar amount of, checl^s issued . 
through (extraordinary) December 29 through 
CIEOOl January 1. 

Formula 2 assumes that the user has analyzed Jthe num- 
ber of clays the checks are in float and has found that an 
average of ten pJercent of the regular checks jpsued clear 
the bank three days after the issue date, fifty percent clear 
Jhe bank two days after the issue xJate, and the rCmai^iing 
forty percent clt^ar on the day after isSue. 

In the example, the only checks-paid figure (CPD) that 
is estimated is that for checks paid on January 1 
(CPDOOI). All other checks-paid figures fCPD) are 
actual and are determined by Formula 3. Actual figures 
for checks paid (CPD) are modified by the estimated 
figures. For example, if actual checks paid on December 31 
(CPD365) are less than estimated, it \s logical to assume 
that those checks not presented for payment on December 
31 will be presented on January 1. Tlfb checks paid on 
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January I .(CPDOOl ) are adjusted accordingly by that part 
of the formula reading: 

- (CPD365 - .10 CIS362 -".50 CIS363 - 40 CI*?364 - CIE365) 

Checks paid on January 1 (CPDOOl) have been cor- 
rectea for the check-paying activity for the three prior days. , 
With a coinputer, this period could be extended to any de- 
sired point in the past. Error in tlie>, estimate- should be 
negligible for periods of up to thirty days. However, hand 
calculations \)robably would be limited to a shprt period, 
base'd on analysis p{ the number of days that checks typi- 
cally are in flOfit. ^ 

Th.e next ^ti^ Is the computation of the actual figure for 
checks paid by ^he bank (CPD). 

Foranula 3: D<\lcrinining Actual Checks Paid hy Bank 

CPD365 = BBB365 + DEP365 + DEE365 BBBOOI 

Formula 3 stales th^t the amount. of ^rtiecks paid .on 
December 31 is determined by the beginning bank balance 
on that date (BBfi365), plus any deposits on that day- 
(DEP365 and DEE365), less the beginning bank balance 
on the next succeeding day (BBBOOI). Since the begin- 
ning bank balance on January 1 cannot be determined on 
December 31, the actual checks-paid figure for the current 
day cannot be deletnl-^ned until the following day. At thai 
time, it replaces the estimated figure.^ 

Other items of mfonnation develdpcd by the model are 
de'termined by the following formulas': 

Formula 4: Dclerniining. Balances Crcalcc! hy 
the Float 

xBFLOOl — BBBOOI - BKBOOl 
where: •. ^ r ^ 

BFLOOl are balances created by the Hoat on January I 
BKBOOl is 4he* beginning book balance on January I 

Balances created by the float (BFL) are simply the 
diflirences between the bank balance (BBB) and the book ' 
balance (BKB) at any particular time. 

Formula 5: Determining^ Book BalanecB 
BKBOOl - DEP365 + DFF365 - CIS365 - CIF365 

The January I beginning book balance- (BKBOOl ) is 
determined by the December 31 beginning book balance 
(BKB365 ), plus December 31 deposits (DEP365 and 
DEE365), less checks written on that date (C1S365 and 
C1E365). 

Formula 6: Estimating Beginning Bank Balance 

BBBOOI = BBB365 4 DEP365 + DEE365 CPD365 

/ 

The January I beginning bank balance is determined by 
the December 31 account activity. This estimated figure 
will be replaced by an actual figure obtained from the bank 
on the morning of January I . * 



* hems Requiring a Daily Entry 

* Estimated Data 

Possibly once a month, at the user's option, an estimate 
of the following data for each day ofjhc srucceeding month 
will be made: 

EP — regular deposit' 
DEE extraordinary deposit 
CIS — regular checks issued 
CIE — extraordinary checks issued 
There is also another term, EEE, which is an explanation 
of extraordinary items. 

A form similar to that depicted in Figure I should be of 
help in the process. Utilizing this form, the cjitry for Jan- 
uary 15 would be: 

75-015? DEP0I5 -.'^ .432^ CIS015 ^, 386. CIE015 -= i.500, 
FFFOI 5 =Conlraclor Payment 

recognizing that: " . 

The year is 1975 , ^ 

The day is the 15th day of the year 
The regular deposit is $432,000' 
The amount of checks issued (regular) is $386,000 
The amount of checks issued (extraordinary) is 
$1,500,000 

The explanation for issuing extraordinary checks is: 
Contractor Payment 

l^will be noted that input and output are in millions of 
dollars. Since dollar entries are rounded ofT to the nearer 
thousand, rounding errors may develop over time. A 
periodic comparison of the actual ledgerH^alance with the 
beginning book balance (BKB) will disclose such a difTer- 
ence. If a substanUal difference exists, it may he cleared 
by. entering a phaqtom extraordinary deposit (DEE) or 
extraordinary check issued (CIE), to reconcile the two 
balances. ^ ' 

If h compute/program is utilized, it slipuld be dpigned 
so that a later /igure under a'pqrticula/ item will replace 
an earlier entry/ For example, suppq.se/that on January 10 
it is discovered that, clue to inclenieny weather, a contrac- 
tor will J)e abojJt ten days late in completing that phase of 
the work for which the January .15^ payment was sched- 
uled. The January 1 0 entry would be: 

75^010. BBBOlO ^ 4.333. DEPOIO L .291. CISOlO — .307, 
CIF0I5 — 0. CIF025 = 1.500. EEFfol5 =^ Contractor Payment 

The entry C1E015 ^ 0 would hive the effect of eliminat- 
ing any entry for EEE0I5. Ad entry of DEE015 ^ 0 
would have the same effect. / 

Actual bata 

The actual data items entdred daily will be the same as 
the estimated data items, witll one exception — the daily be- 
ginning l|ank balance (BBBjf, as determined by Formula 6. 

/ 3 
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To provide for accuracy for the daily checkt-issued 
figures and at the same time to allow the user to^benefit 
from the model during banking hours, it is necessary to 
•discontinue issuing checks dated Jhc current day at some 
arbitrary time in the morning. To equalize the workload, 
ajidiiional checks may b^ issued after that time, dated, and 
itiailcd th^; following day. Prior notice usually will be 
given for the isiuance of checks crucial to the current day, 
so that payment may be scheduled in advahcc. 
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An example of the output that should be expected from 
the model is shown in Figure 2. Items normally calculated 
by the model arc assigned arbitrarily for January I, 2, and 
3 because they arc based on activity of December 29, 30, 
and 31, and data are not provided for these days. The 



figures for January 4 and subsequent days are calculated 
using the formulas in the model. Underlined entries indi- 
cate a negative balance, except for investments (INV), 
where underlining indicates a recommendation to sell. 

^ Entries of a Semipermanent ISature 

In the examples presented, the minimum required or 
desiced bank balance (CON) is .500. The number of days 
prior to the current day used in estimation of float (FLD) 
is determined by analysis of the number of days that checks 
in any/^significant amount are in float. In the example, 
checks are estimated to be in float for a period of three 
days and this entry would be FLD 03. In actual prac- - 
ticc, the number of days probably would be between ten 
and fourteen- 

Percentage (of the dolUr amount) of checks estimated 
to be presented for paymen| on the current day that were 
I issued X days prior to the current day is symbolized by 
^ FL%. In the example, the entry would read: , 

FL%01^ .40. FL%02 = .50. FL%03 r= .10 

CES is the number of dayj^'rior to the current day to be 
used in estimating checks paid by the bank. In the example, 
three days have bccn*ii5cd, and the entry would be CES 
03. 'For thirty days, ^ihe entry would be CES - 30. The 
number of /nonths to be displayed by the computer printout ' 
is DIS. For example, DIS I instructs the computer to ' 
print only the current month; DIS - 2. to print the current 
month'and the next following month. 

In order to give the model greater utility, there is aiv 
option for the user who, for le^al or other considerations, 
docs not wish to invest the float, but wishes to keep book 
balances at a minimum. For this user, provision is made , 
for *'zero-balance banking" ( BKM ) . If an entry is made for 
BKM, Formula I is replaced automatically by Formula 7. 

Formula 7: Minimum Balance Banking 

INVOOl - BKHOOl 4- DEPOOl 4- DFFOOl - ClSOOl ^ CIEOOl 
- BKM 

The minunum book balance is represented by BKM. 
For zero-balance banking, the entry would be BKM 0. 

Application of the Model 

From an examination of Figure 2, it would appear that 
the following short-term cash investment program i^ feas- 
ible: 

1. .750 ( $750,000) invested January 4 to 7 

( (.250 to January 15) 

2. 3.250 ($3,250,000) invested January 7 

(I. ^00 to Janxiary 31) 
( .500 to January 21 ) 

3. .300 ( $300,000) invested January 22 to 31 
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In using the model as a planning ibol, it is not necessary 
to wait until the day an investment is to he made to pro- 
gram the investment into the model. For example, if it is 
determined on January I to pxagftrTTTTIic above investments 
into the model, the following entry is necessary: 

75-001, CIE004 ^^ .750, EEE004 Short-Term 'in- 
vestment, DEE007 3.570/ EEE007 - State Sup- 



$.750 million matured investment: $2,820 Million -slate sup- 
port. 



port. Matured Investment. Shqrt-tenn Investment, 
CIE007 ^ 3.250;' DEE0I5 - 1.250. EEE0I5 -= 
Matured Investment, Contractor Phyment. DEE02I 
^ .500. EEE02I - Matured Investment. Loan Pay- 
ment, DEE03I - 1.800,"* EEE031 Matured In- 
vestment, Monthly Payroll, CIE022 — .300, 
EEE022 Short-Term Investment 



•'»$1 250 million invested to Jnnunry 15; $ 500 million invested 
to Jnnuary^l: $1,500 million inveiled lo January 31. 

* $1,500 million from investment of January 7; $.300 million 
fr6m invcsuficni of January 22. 



ERIC 




The results produced by these entries are shown in 
Figure 3. Additional investment opportunities may be pos- 
sible if facilities for overnight investments are available, 

A comparison oi actual and estimated balances pro- 
duced by the float (BFL) will be useful. If the actual bal- 
ance should consistently be less than the estimafed b^lanca 
it could be an indication that the F^ftder^l Reserve System 



Professional File 

/^heck-processing activity has been acceleratjpd. At the 
leas*t, it will indicate to the user that estimates of duration 
of the float need revision. By supplying an accurate, esti- 
mate of the amount of cash available for investment, when, 
and for how long, the model should provide an institution 
with the means td use its cash more efficiently, resulting'^in 
increased revenues. < ' 
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